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l. This test was conductsd to deteraine tho-tdnctiodtng pere
fornance and sensitivity of s pilot lot of MK 78 Mod O.point
detonating fuzes at various conditions and to deteraine the
distznce from the mussle where ths fuse i{a armced.,

2. It is concluded from the results reported herein ihti iho
subjset point detonating Mk 78 Hod O fusze as asseabled 1n tho
TI9E3 tetryl loadsd 20mm proJcotilo: '

a. Cave a functioning performance not tpproeltbly dittnront
from that previously exhidited by the oxporxaontsl aodoI IP-SOA
fuze. .

be PFunctioned cltinraceorily with striking vcloelttoo from
1650 to 3300 ft/sec against 09020 24S-T4 aluminum alloy st oblig-
uities of 0°, 30°, 60°, 70° and 80°® and also agsinst all other
heavier targets onployod at obliquitioo up to: :nd 1ne1uﬂ1n; 60°.

¢. Punctioned unreliadbly at striking voloeittoa tro- 1650
o 3300 ft/sec against targets of 07125 248<T4 aluminum llloy
and 0V125 mild steel at obliquities of’ 70' and 80°;

d. Showed no tuzo action agslnut 07020 blottor papor lt 0¢
obliquity or when fired through 8 heavy rain.' '

s, Detonated inltantanooualy (without dolsy) whon fuze actton
sccurred. .

f. Was not armed at 2 feet from the gun muzsle but was thlly o
armed at 3 feet, as fired with a muzszle velocity of 3300 rtlsee
from a 1/25 caliber twist barrel.’ _

g. Gave un dors or rlighb prematuro detonations when tired
as single rounds from an accuracy type barrel, although one (1)
fuze brake locse from the prnjectila 1n the gun barrel..
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Pilot Production of Point Detonating Fuze
Mk 78 Mod O for 20am Ammunition

PARLB
INTRODUCTION

1. AUTHORITY:

The subject tost was conducted uiadesr reforence (o), Task
Assignaent NIPG-Re2b=)27-1-52, as authorited by and in accordance
with references (d) and (o). :

2. REPERENCE3:

6. BUORD ltr Re2d DBL:ibJn NP9 3er 23945 of & Augusd 1951
to NAVPROV

be NOL NTX L9452 of 4 Septeaber 1951 to NAVPROV

¢e NOL 1tr TPtDEL:naw HP/NOL/X1-1(1151) Ser 4151 of
17 Septeaber 1951 to NAVPROV

d« NPC Report Ho., 782 of 19 Nay 19%°

3. BACKGROUND:

The polnt detonating fuze ax tested herein was designatsd the
Nk 78 Hod O fuxe in Nay 1951. Prior to that tizme this fuze way
under development by the Kewal Ordnance Laberatory and vwss known
as the P.D. Puze XP-50A. Refersnce (d) raported the rasulte of
functioning teats on the experizental nodel., Scveral sinor changee
vers incorporated in going from the axperinenial model to the pro-
duction modsl. In view of these chenges and the need for addition:l
taet informaticn & lot of 100D ' 730 fuyses ay manufsctured by
Neridian Incorporated was rveceivad st the Naval Ordnance labovatory
for ajsembly and teets. i.is report covers functioning teats of
these {uzes as requesated by parapraphs 4 (&), & (b), and 4 (c){1l)
of reference (c). Pllot protuciion as listed in the title of this
report wight be misleading. This is clarified when it is known
that the fuses as tested heruin are not the first lot from a given
production line but rather the first fuszas lk 78 Hod O which were
sanufactured by Heridian and assemblod with explosive components
by Haval Ordnance Ladoratory.

L. OBJECT OP TIST:

This teat was conducted to determine the functioning pevformance
ind sensitivity of the sublact Uk 78 'ad D fuzn A% varicus cone
ditisns and to deteraine tho distance {re= the nuszle where *he fuzn
+8 irned,
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S, PERIOD OFP TEST:
a. Date of Authorising lettar -k Septeader 1951

b. DatesHaterisl Received 4 September to
N 26 November 1951
¢s Date Commenced Tost L Septeaber 1951

d. Dats Test Coumpleted 18 Deceubder 1951
6. REPRESENTAYIVES PRESENT: '

One or more of the following representatives vitnessed &ll
ballistic tests reported herein with the cxception of ten (10)
rounds fired through rein oa 8 and 13 December 1951.

Ne. D, B, lord Kaval Ordaanse Ladoratoey
Ne. C. A, Browaling Haval Orduanes Laboratory
Xe. 8¢ A, Buek Naval Ordnence lLabocrstory
Nr. E. L. Norgan Naval Ordnancse Laboratory
Br. ¥. Taslitt ¥aval Ordnance lLaboratory
FART :

7. DESCRIPTIOH OF ITEN UNDRR TEST:

Tha point detonating fuse Hk 78 Nod O as tested Narotn i3
descrided in detail in Burcau of Ordnsnce drawinge 935970% through
259723, 959733, 8483614, 833615, and 883526, It x3 a disc-rotor
fuse, arned by set back and spin with 3 4irest aztion firing pin
rostrained by 3 shear elemont, Sone fuses were provided wiih
shear wires of gauge 09031, rathor than the {ntesded s~rvice type

of 07051 gauge, %o porsit arning whon fired at volocities lower
thaa sepvice.
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8. 'nascnxrrrcu oF TEST zquxpxsnr: , o - S

'_a;,-PreJectiloez
" 20ma 73983, Tetryl loaded, Lots P. A, 4678 and P. A, 5992
 l-b.7iGuns, Casca, Povdor'

60/20 Accuracy Barrel No, 426, 60 langth, 1/2% tvise.
¢ith 120 case . dhd IMR 4903 povdor.

e.-”rargets.

(1) 310tter paper, Chipboard (0Y140-.5 lba/rtz), Baavare
. toard (09190-.56 1bs/fLe),

(2) *a1umxnun Alloy, 248- T4 clad in thicknass of owoxz..

- (3] hluntnun,<33~ﬂlk in thickness of 0¥020.

(&)  Alumihum Alloy, 248-T4 in thicknesses of 0020,
04032, OV125 and 0V500. A '

" - (5)- Cold rolled strip steel in thicknoss of OV125 in
R {dcid’sbre~eemper at Rockwell B hardness L5i7. . .

R A 160' range with arnor plato ‘butt, target uountinx He
_ and velocity maasuring aqulpment. h

9. Paocsnunz- |
'“’ Punctioning and Sansitxvity Tests. : -

. With the concurrence of the ropresentativos present,
20mm T39E3 tetryl loaded projectiles with-Mk 73 Mnd O fuzes were
fired with propellant charges determined tn give three different
velocities comprising service veloeity for the gun used, minioun
velocity obtainable which would consistently broak the 0v05) gauge
shoap wire, and ninimum volseity sbtainable which would cone
‘sistently break-the OY031 gauge shear wire. The service charges
gave striking velocitics of 3250 + 50 ft/ses at 160 from the
par*icular gun enployed. The minimum striking velocities at 160!
wora 2650.1 50 ft/sec for fuzes w.th QP051 gauge shear wires and
1750 £ 100 “ft/sec for fuzes with 04031 gauge .shear <ires. Rounds
were fived against targets as ziven in paragraph 8c sct at various
obliquities, In 2dditina ten (19).rounds were fired through rain
or :qulit"d rain with service lrlncifj. Dctailed conditicns ~f .
“¢3t are given ia App: caddz- (A). o . -

:;.:FIDL;JTI.'.L ' ! o
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~ be Arming Distance Teati._

Rounds compriaing ths T3IJE3 tetryl loszdad projectile and
the Mk 78 Mod O fuzes (07051 shear-wire) were Cfired with scrvice
propellant charges against OY032 248-T4 sluminum alloy placwd
2 feet and 3 feet respectively from the gun muzzle. The details
of test ara given in Appendix (A).

10. RESULTS AND DISCUSSION:

. 2, - Resulte for all tests are given in detail in Appendix (i)
and photogrephs of typical izpacte are contained in Appendix (B).

be . Punctioning and Scansitivity Tests.

7 {1)  The rasults obtained using the Mk 78 Mod O fuse and
the TIVE3I tetiyl lcaded projectile are sunmarized belows

aL
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- (2) Ao nay bs noted in T&ble I the tunceionlng pere
fornance of the subjust Mk 78<0 fuze against all targets (with
the exception of wain, dlotter paper, 0%020-33-H14 aluninum, and
targets 2% from gua muzzle) at strikins velosidles. of 266C to
3300 ft/sec was 1008 at' 0* and 30° obliquity and 97§ at 60°
obliquity.. The fuge functioned 100% at 70* and 80° obltquity .
against a thin target, O¥02U 248~T4 aluzinum alloys ‘Thc pere
formance against heavier targets of O¥125 248-T4 aluminum alloy
and 0v125 =ild steel, was 67 at 70%-obilquity and “55 .t 30'
obliquity. ‘ N

‘ (3) At low striking volocltias (1750 100 tt/soe) the .
tunctxoning perforaance was 1009 against all targats at 0* and 3Q°
abliquity, At 60°, 70°; and 8C° obliquity the fuze funstioned 100%.
3gainst a thin target, 0?020 248=T4 luzinum alloy, bdut agalnst
target~ of U?125 24S-T4 aluminum alloy and heavier functionsd 80%°
st 0° obliqutty. 30%. at 70° obliquity, nnd 01 at 80' obliquity. -

(&) Tablo L “shows that the miniaun linit thicknosl of
248-T/, aluainum 81lloy on which thé subject Mk 78-0 fuze would .
decvonata consistsncly was less than 09020 ror~ob11qu1tios up to
. and' . iacluding 80° at atrikiug velocities from 1650 ta 3300 ft/sec.
The .dnimum sonsittvity linit thickness at 0% obliqui*y for strike
_ing velocitisc of 3250 + 50 ft/sec of sutt pure aluninum is con-
sidored grsater thsn 09020 since only 40% functioning occurred on-
0Y020 -38-H14 aluminum, and the oininun: sensitivi&y lint® of paper
can be ‘cey between 0Y(20 bloitter paper (whare no fuse scticn wag .
obzained) and OY140 chigboard. (uhcre 1003 tunctianing oceurred).

(5) The - maximuh t¥tcknase of 2&3-?& uhich woulé psrmit
reli&bla fuze. action at 70° and 80° obliquity appeared tc bYe -
betwaon 0Y020 (whera 100%- tnnctiunod) and 09125 (whete urraliahle
_tunotioning ¥.s obtainod). '

(%) Althnugh Appendix (A) liste rmtulta at firings ot
45 rounds on 6 Septemder 1951 and 26 rounds on 27 September 1951
-these results are not contained in summary,. Teble I, in view of:
the faet that these rounds rontdained fuzes with alightl} different
deaign featursa primarily involving the detonator. Ag¢ i matter of
interest the fuses tested on. 27 September 1951 performed very
poorly. These fuzey were reported to. have 'detonators that were
losded by pressing to’ stops rather than loaded by preaaing to n .
given line pregsure such as em'loyed on other detn~nators usod in
tuzeo tosted herein. ' . .
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Y Araing Distance Test.

A The results of arming distance tosts arc algo summerised
{n Tabls I. The ten (10) rounds fired against an (7032 243-T4
- target 2 feet from the gunm mussle exhibited ne fuze action whersas
- the five (5) rounds fired sgainst an 09032 2,3<T4 target 3 fost
from the nuzsle detonated on the target.

EARTD
NCLUSTONS

1. It is concluded from the results reported herein that the
subject point detonating Mk. 78 Mod 0.fuse.as assemblod in the
T39E3 tetryl loaded projectile: . S

a. Cave a funstioning performance not appreciadbly difzorent
gron that previously exhiditod by the experimentsl model XP-50A
Uge. . ) . . :

be Punctioned satisfactorily with striking velocities from
1650 to 3300 ft/sec against OV020 243-T4 aluminum alloy at oblige
uitios of 0%, 30°, 60°, 70° and 80° and also against all other
heavier targets employed at obliquitics up to and ineluding 60°.

A ¢s Funstionoed unreliably at ucrikiag velocities fron 1650
to 3300 ft/sec against tapgets of 09125 24S-T4 aluainum alloy and
O¥125 mild steel at odbliquities of 70* and 80°.

, ds Showed no fuze action against 07020 blottor paper at 0°
obliquity or when firod through a heavy rain.

¢, ' Detonated instantaneously withodt delay when fuze action
occurred, : T ' :

fo Was not armed at 2 leet {rom the gun muzzle but was fully
armed 4t 3 feot, as.fired with & muszle velocity of 3300 ft/sec
from a 1/25 caliber twist barrel.

‘ 8. GCave no bore or flight premature detonations when fired as
single rounds from an accuracy tyre barrel, although one (1) fuze
broke loose f{rom the projectile in the gun barral,
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Tho tests upon which this report is dasod ware conducted by
D. T« GRAY, Ordnance Engincor :
Lizht Armor Battery Fir!ng Dircctor
Terminal Bsllistics Dopartment
J. Jo GLANCY, Ordnance Enginocer
Light Aemor Battory Offiszer
Terminal Ballistics Dopartrmant

This report was preparcd by: ‘
Jo. J. GLANCY, Ordnance Engincer - =
Light Armor Battory Qfficer
Torminal Ballistics Departmont

This paoport was reviocwed bdy:

W. B. ROBERTSON, Lioutenant Commander, USN
Torainal Baliistics Batteries Officor
Terminal Ballistics Department

R. H. LYDDANE, Director of Research

"~ Tarm{nal Ballistics Dopartmint
Be T. RUBLE, Licutonant Commandar, U3N
: Torminal Ballistics Officer

Terminal Ballistics Dopartment

c. C. BRAMBLE, Diroctor of Ressarch, Ordnance Group

%

APPROVED: IRVING T. DUKE
Rear Admirsl, USN v '
Comnander, Naval Proving Ground

"’-v :’" .

. ,¢4 7 )

T o”’”"
Captain, USY

Ordnance 0fficer
By direction
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